Synthesis and characterization of new alkylzinc complexes

Ethylzinc propionate EtZn(O 2 CEt)
Et 2 Zn (0.247 g, 2.00 mmol) was added dropwise to a stirred suspension of propionic acid (0.148 g, 2.00 mmol) in hexane (10 mL) at -78 °C. After the addition was completed the resulting white slurry was allowed to warm up to RT and stirred for further 2h. The solvent was removed under vacuum until a dry paste remained, giving a crude material in quantitative yield, which was used in the next step without purification.  H (400 MHz, C 6 D 6 ) ppm: 0.26 (q, 2H, CH 3 CH 2 -Zn), 1.11 (t, 3H, CH 3 CH 2 -Zn), 1.18 (t, 3H, CH 3 CH 2 -), 2.39 (q, 2H, CH 3 CH 2 -). ν max /cm -1 (Nujol): 1568(s), 1557(s), 1463(s), 1422(s), 1379(m), 1296(m), 1081(w), 988(w), 952(w), 920(w), 893(w), 812(w), 683(w), 609(m); ν max /cm -1 (CH 2 Cl 2 ): 1620(s), 1464(m), 1409(s), 1372(m), 1291(m), 1085(w), 988(w), 954(w), 923(w), 899(w), 815(w), 618(w).
Methylzinc benzoate MeZn(O 2 CPh)
A solution of Me 2 Zn (0.191 g, 2.00 mmol) in THF (2 mL) was added to a stirred solution of benzoic acid (0.244 g, 2.00 mmol) in THF (6 mL) at -78 °C. The reaction mixture was allowed to warm up to RT and stirred until gas evolution had ceased and the solid dissolved completely. The resulting colourless solution was used in the next step without further purification. To a stirred solution of propionic acid (0.148 g, 2.00 mmol) in toluene (6 mL) was added 1.4 M solution of tBu 2 Zn (1.43 mL, 2.00 mmol) in toluene (4 mL) at -78 °C. The reaction mixture was allowed to warm up to RT and stirred for 2 h. All volatile material was removed under vacuum and white polycrystalline solid of tert-butylzinc propionate was obtained with quantitative yield and used in the model reaction without further purification.  H (400 MHz, C 6 D 6 ) ppm: 0.88 (t, 3H, CH 3 CH 2 -); 1.07 (s, 9H, (CH 3 ) 3 C-Zn); 2.13 (q, 2H, CH 3 CH 2 -); elemental analysis ( 
Addition of THF to 1a in the presence of Me 2 Zn(tBuDAB)
To a stirred solution of tBuDAB (0.673 g, 4.00 mmol) in toluene (2 mL) a 2 M solution of Me 2 Zn in toluene (2.00 mL, 4.00 mmol) was added at -78 °C. Reaction mixture was allowed to warm up to 0 °C and a solution of 1a (0.220 g, 1.00 mmol) in THF (14 mL) was added and the reaction mixture was warmed up to 30 °C and stirred for 48 h. The post-reaction mixture was analyzed by 1 H NMR without hydrolysis. Spectrum did not show any signals associated with 2a or any other product of a reaction of 1a.
Addition of THF to 1a in the presence of TEMPO and Et 2 Zn
To a stirred solution of Et 2 Zn (0.492 g, 4.00 mmol) and 1a (0.220 g, 1.00 mmol) in THF (7 mL) was added a dark-orange solution of TEMPO (0.624 g, 4.00 mmol) in THF (7 mL) at -78 °C. Reaction mixture was allowed to slowly warm up to room temperature (decolouration was observed) and was further stirred for 48 h. The post-reaction mixture was analyzed by 1 H NMR without hydrolysis. Spectrum did not show any signals associated with 2a or any other product of a reaction of 1a.
Addition of THF to 1a in the presence of TEMPO and Et 2 Zn (dropwise addition of TEMPO)
To a stirred solution of Et 2 Zn (0.492 g, 4.00 mmol) and 1a (0.220 g, 1.00 mmol) in THF (7 mL) a solution of TEMPO (0.624 g, 4.00 mmol) in bezene (2 mL) was added dropwise over 10 minutes at room temperature. Mixture was further stirred for 48 h. The post-reaction mixture was analyzed by 1 H NMR without hydrolysis. Spectrum did not show any signals associated with 2a or any other product of a reaction of 1a.
Addition of THF to 1a in the presence of the [(EtZn) 2 Zn(OAr) 4 ]/O 2 system
To a stirred solution of the [(EtZn) 2 Zn(OAr) 4 ] complex (4.32 g, 4.00 mmol) in THF (7 mL) a solution of 1a (0.220 g, 1.00 mmol) in THF (7 mL) was added at 0 °C. The reaction mixture was exposed to an excess of dry air for 48 h at room temperature. The post-reaction mixture was analyzed by 1 H NMR without hydrolysis. Spectrum did not show any signals associated with 2a or any other product of a reaction of 1a. Table 1S . Conversion ratios of 1a in the reaction of addition THF radical initiated by the tested initiating systems. X-ray Structure Determination Figure 1S . Molecular structure of 3 with thermal ellipsoids set at 30% probability. 
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